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(54) Variable displacement compressor In which a liquid refrigerant can be prevented from 
flowing Into a crank chamber 



(57) A variable displacement compressor controls a 
discharge displacement by changing an inclination of a 
swash plate (^depending on a pressure differential 
between a crank chanter (3) and a suction charter 
(13) thereby to chan ge a piston strok e. A first communi- 
cation passage fTty establishes communication 
between a discharge chamber (14) and the crank cham- 
ber. A p ressure control valve (19) opens and closes the 
fif st communication passaga Onlhe other hand, a sec- 



ond communication passage (20 ) establishes commu- 
nication between the crank chamber and the s uction 
ctorc ^A valve member (21) is disposed in the sec- 
ond comfrijnication passage and fuDy closes the sec- 
ond communication pass age due tp a biasing force of a 
spring when a pressur e differential between the dis- 1 1 
ch arge chamber and the suction chamber becomes not r I 
greater than a given vaiua ' 
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Description 

Background of the Invention: 

[0001 ) The present invention relates to a variable dis- 
placement compressor for use in, for example, a vehicle 
air conditioner. 

(0002] In general, variable displacement compressors 
are used in vehicle air conditioners. One of the com- 
pressors of this type is descrtoed in, for example, Japa- 
nese Second (examined) Patent Publication No, 4- 
74549. 

[0003] The disclosed compressor is so-called a wob- 
ble plate type variable displacement compressor. The 
compressor has a compressor casing defining a crank 
chamber therein. A rotor is disposed in the crank cham- 
ber and mounted on a main shaft. A swash plate is 
attached to the rotor via a hinge mechanism. The main 
shaft passes through the swash plate. Specifically, a 
sleeve is attached to the swash plate and receives the 
main shaft therethrough. A space is formed between an 
outer periphery of the sleeve and an Inner periphery of 
the swash plate so that an Inclination of the swash plate 
relative to the main shaft can be changed by means of 
the hinge mechanism. 

[0004] A wobble plate is attached to the swash plate 
via a bearing. A plurality of piston rods are coupled to 
the wobble plate through ban connection. The compres- 
sor casing is formed with a plurality of cyf nders which 
are arranged at regular intervals so as to surround the 
main shaft. Each of the piston rods is coupled through 
ball connection to corresponding one of pistons dis- 
posed In the respective cylinders. In the crank chamber, 
a guide rod is supported by the compressor casing so 
as to extend in parallel to the main shaft. The guide rod 
Is sandwiched by an end portion of the wobble plate so 
that the end portion of the wobble plate is wobbling rel- 
ative to the guide rod in an axial direction of the main 
shaft. 

[0005] Following the rotation of the main shaft, the 
rotation of the rotor is transmitted to the swash plate so 
that the wobble plate wobbles to cause the pistons to 
make reciprocating motions. In this fashion, the com- 
pressing operation is carried out. As described above, 
since the inclination of the wash plate relative to the 
main shaft is changeable by means of the hinge mech- 
anism, the piston stroke can be changed by controlling 
the Inclination of the swash plate, thereby to change the 
compression displacement of the compressor. 
[0006] The foregoing variable displacement compres- 
sor has a suction chamber, a discharge chamber, a first 
communication passage extencfing from the discharge 
chamber to the crank chamber, an open/close valve for 
opening and closing the first communication passage, 
and a second communication passage or a bleed pas- 
sage extending from the crank chamber to the suction 
chamber for constantly aDowing discharge gas having 
flowed into the crank chamber through the first commu- 



nication passage to escape into the suction chamber. 
[0007] In the conventional variable displacement com- 
pressor of the wobble plate type, the crank chamber and 
the suction chamber are in constant communication 

5 with each other through the bleed passage. Thus, for 
example, rf a liquid refrigerant exists at the low pressure 
side of a refrigerant circuit while the compressor is 
stopped for hours, the liquid refrigerant flows into the 
crank chamber via the suction charrber and through the 

10 bleed passage. Particularly, when a temperature in a 
vehicle compartment is relatively high whrle a tenpera- 
ture in an engine room where the compressor is 
installed is relatively low, a large amount of the liquid 
refrigerant flows into the crank chamber via the suction 

is chamber. 

[0008] When the compressor is started in this state, a 
pressure differential is generated across the bleed pas- 
sage. This is because an open area of the bleed pas- 
sage becomes Insufficient relative to the amount of the 
20 liquid refrigerant in the crank chamber So that, the incli- 
nation of the swash plate is held at the minimum com- 
pression displacement As a result, until the liquid 
refrigerant is sufficiently removed from the crank cham- 
ber, the required cooling power can not be obtained. 

25 

Summary of the Invention; 

[0009] It is therefore an object of the present invention 
to provide a variable cfisplacement compressor which 
30 can ensure the required cooling power at the start-up of 
the compressor. 

[0010] It is another object of the present invention to 
provide a variable displacement compressor of the type 
described, in which the liquid refrigerant can be pre- 
ss vented from storing in a crank chamber even if the com- 
pressor is stopped for hours. 
[0011] Other objects of the present invention will 
become clear as the description proceeds. 
[0012] A compressor to which an aspect of the 

6 present invention is applicable is for a fluid and com- 
prises a compressor housing defining therein a crank 
chamber, a discharge chamber, and a suction chamber. 
The compressor further comprises a main shaft rotata- 
biy supported to the compressor housing and a swash 

46 plate disposed in the crank chamber and held to the 
main shaft to rotate together with the main shaft The 
swash plate has an inclination variable relative to the 
main shaft. The compressor further comprises a piston 
responsive to a rotation of the swash plate for moving 

so the fluid from the suction chamber to the discharge 
chamber with a variable displacement dependent on the 
incBnatiort The piston controls the inclination in 
response to a first pressure differential between the 
crank chamber and the suction chamber. The compres- 

55 sor further comprises a first communication passage 
connected between the discharge chamber and the 
crank chamber for permitting the fluid to move between 
the tfscharge chamber and the crank chamber through 
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the first communication passage, a first valve coupled to 
the first communication passage for controlling the 
movem rtt of the fluid through the first communication 
passage, a s oond communication passage connected 
between the crank chamber and the suction charter 
for permitting the fluid to move between the crank cham- 
ber and the suction chamber through the second com- 
munication passage, and a second valve coupled to the 
second communication passage for controDing the 
movement of the fluid through the second communica- 
tion passage. 

[0013] A compressor to which another aspect of the 
present invention is applicable includes a compressor 
housing defining therein a crank chamber, a discharge 
chamber, and a suction chamber, and includes a swash 
plate disposed in the crank chamber and having a vari- 
able incfinaticn relative to a main shaft The swash plate 
is rotated in response to rotation of the main shaft to 
cause pistons to make reciprocating motions. The incli- 
nation of the swash plate is changed depending on a 
pressure differentia) between the crank chamber and 
the suction chamber to change a piston stroke so as to 
control a discharge displacement of the compressor. 
The compressor further comprises a first communica- 
tion passage for establishing communication between 
the discharge chamber and the crank chamber, a valve 
coupled to the first communication passage for opening 
and closing the first communication passage to control 
a pressure in the crank chamber, a second communica- 
tion passage for estabfisHng communication between 
the crank chamber and the suction chamber, and a 
valve coupled to the second communication passage 
for fully closing the second communication passage 
when a pressure differential between the discharge 
chamber and the suction chamber becomes not greater 
than a predetermined value. 

Prist Description of trig prawirm; 

[0014] 

Fig. 1 is a sectional view showing a variable dis- 
placement compressor accortfing to a first pre- 
ferred embodiment of the present invention; 
Fig. 2 is a cfagram showing a pressure control char- 
acteristic of a pressure control valve shown in Fig. 
1: 

Fig. 3 is a sectional view showing the state wherein 
a valve member is opened In the compressor 
shown in Fig. 1;and 

Fig. 4 is a sectional view showing a variable dis- 
placement compressor according to a second pre- 
ferred embodiment of the present invention. 

PescTiption of the Preferred Entotf ment; 

[0015] Referring now to Fig. 1, a variable displace- 
ment compressor according to a first preferred embodi- 



ment of the present invention will be described. 
[0016] The compressor is of a wobble plate type 
known in the art and is for a fluid such as a refrigerant 
The compressor comprises a compressor casing 1 hav- 

5 ing a through hole at the center thereof. A main shaft 2 
is inserted into tills through hole and rotatabiy sup- 
ported by the casing 1 via bearings 1a and 1b. 
[0017] The cS3ngTdefines therein a crank chamber 
3 wherein a rotor 4 is mounted on the main shaft 2. A 

10 swash plate 5 is coupled to the rotor 4 via a hinge mech- 
anism 41. The main shaft 2 passes through the swash 
plate 5 such that the swash plate 5 abuts the main shaft 
2 at an inner periphery thereof so as to be sfidable rela- 
tive to the main shaft 2. The swash plate 5 has an incu- 
rs nation relative to the main shaft 2. In the manner known 
in the art, the inclination of the swash plate 5 can be 
changed by means of the hinge mechanism 41. 
[001 8] A wobble plate 6 is attached to the swash plate 
5 via a bearing 51. A plurality of piston rods 7 are cou- 
20 pled to the wobble plate 6 through ball connection. The 
casing 1 is formed with a plurality of cylinders 8 which 
are arranged at regular angular intervals so as to sur- 
round the main shaft 2. Each of the piston rods 7 is cou- 
pled through ball connection to corresponding one of 
25 pistons 9 disposed in the respective cylinders a 

[001 9] In the crank chamber 3, a guide rod 10 is sup- 
ported by the casing 1 so as to extend in parallel to the 
main shaft 2. The guide rod 10 is sandwiched by an end 
portion of the wobble plate 6 so that the end portion of 
30 the wobble plate 6 is wobbling relative to the guide rod 
10 in an axial direction of the main shaft 2. 
[00201 To a right end surface in the figure of the casing 
1 . a cylinder head 12 is attached via a valve plate 1 1 
interposed therebetween, so as to close a right-side 

6 open end of the casing 1 . A combination of the casing 1 
and the cylinder head 12 Is referred to as a compressor 
housing. The cylinder head 12 is formed with a suction 
chamber 13 and a discharge chamber 14. The suction 
chamber 13 communicates with a suction port 13a, 

40 while the discharge chamber 14 communicates with a 
discharge port (not shown). The valve plate 11 is 
formed with suction holes 1 1a and discharge holes 1 1b. 
The suction chamber 13 and the discharge chamber 14 
communicate with the cylinders 8 via the suction holes 

45 11a and the discharge holes 11b, respectively. 

[0021] At the center of the valve plate 11, a suction 
valve (not shown), a discharge valve (not shown) and a 
valve retainer 15 are fixedly mounted by means of a bort 
16 and a nut 17. 

so [0022] The bolt 16 and the cylinder head 12 are 
formed with a first communication passage 1 8 for estab- 
lishing communication between the cfischarge chamber 
14 and the crank chamber 3. As shown in the figure, a 
pressure control valve 1 9 is disposed in the communica- 

55 tio n passag e IB. when the pressure control valve 19 is 
opened, the dis charge chamber 1 4 and the crank cham- 
ber 3 communicate with eacrTother. 
[0023] The casing 1 is formed with a second commu- 
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ntoatj onj>assa ge 20 which extends tn the axial direction 
andfslor establishing communication between the 
crank chamber 3andth suction chamber 13 . The cas- 
ing 1 is further formed with a cylinder zs which extends 
to intersect the second communication passage 20. $ 
[0024] As shown in the figure, a valve member 21 is 
disposed in the cylinder^. The valve member 21 is 
closely fitted into the cylinder 25 to ba slidable along the 
cylinder 25 and has a circular groove 21a on a periph- 
eral surface thereof. In addition, a plug 23 is snugly fit- io 
ted into the cylinder 25 to dose an opening of the 
cyfinder 25. The valve member 21 and the plug 23 have 
recessed portions 21b and 23a, respectively, opposite 
to each other. A compression spring 22 is interposed 
between the recessed portions 21b and 23a. is 
[0025] With this structure, the valve me mber 21 is 
movable between a first position for closing the commu- 
nication passagejp by the peripheral surface thereof 
and a 6econd position for opening the communication 
passage 20 through the drcufar groove 21 . The valve 20 
member 21 is biased by a sp ring 22 t owards the first 
direction to dose the communication passage_2P. 
[0026] A pressure in the discharge chamber 14 is 
applied to an upper side of the valve member 21 in the 
figure via a communication passage 231 connected 25 
between the dscharge chamber 1 4 and the cylinder 25. 
while a pressure in the suction chamb er 13 is aoo liedlQ_ 
a to wer side of the valve member 21 vi a a communica- 
tion passage 232 connected between the suction cham- 
ber 13 and the c ylinder 25. Accordingly, the valve so 
member 21 is operated in response to a pressure differ- 
entia] between the discharge chamb er 14 and the sue- 
tion chambq rj3. In this embodiment, a set load of the 
spring 22 Is aojiSted so that the valve member 21 fully 
doses the communication passage 20 in response to a 35 
/^pres sure differential smaller than a pressure differential 
C betwe en the discharge chamber 14 and the suction 
/ ctarrfltB* 13 which is obtained at the minimum dis- 
l charge displacement of t he compressor. Specifically, 
Vwhen a pressure differentia) between the discharge 40 
chamber 14 and the suction chamber 13 is not greater 
than a predetermined value, the communication pas- 
sage 20 is fully closed to prevent communication 
between the crank cha mber 3 and the suction chamber 
13. The spring 22 will be referred to as a setting 46 
arrangement which is for setting, as the set load, a pre- 
determined value of pressure differential. The commu- 
nication passages 231 and 232 serve as a first and a 
second pressure transmission passage, respectively A 
combination of the communication passages 231 and so 
232 will be referred to as a valve driving arrangement 
[0027] Now, a structure of the pressure control valve 
19wi!lbedescrbed. 

[0028] The pressure control valve 1 9 is provided with 
a valve mem ber 19H or opening and dosing the com- 55 
munication passage 18, and further provided with a bel- 
lows 192. The inside of th e^ biOowsJLQZJ s under 
vacuum and provided with a spring. The bellows 192 is 



sensitive to a pressure in fte suction chamber 13 via a 
communication passage 24. A transfer rod 193 is 
attached to the bellows 192 and operates the valve 
member 191 in r sponse to expansion and contraction 
of the bellows 192 so as to open and dose the commu- 
nication passage 18. As seen from the figure, the valve 
member 191 is biased by a spring 194 in a direction to 
dose the communication passage 18. Accordingly, the 
pressure control valve 1 9 carries out an open/dose con- 
trol of the valve member 191 in response to the pres- 
sure in the suction chamber 13 monitored by the 
bellows 192. The pressure control valve 19 has a pres- 
sure control characteristic as shown, for example, in 
Fig. 2, wherein a suction pressure (Ps) Gnearfy 
decreases as a discharge pressure (Pd) increases, tn 
the pressure control characteristic shown In Fig. 2, 
when the discharge pressure is ISkgfcnAB, the suction 
pressure becomes I.Tkg/crrfta. The spring 194 serves 
as a determining arrangement which is for determining 
a set pressure. 

[0029] Now, an operation of the variable displacement 
compressor shown in Fig. 1 will be described. 
[0030] In the state wherein the compressor is stopped, 
the pressures in the refrigeration circuit are balanced. 
For example, given that a balance pressure is 
SUqIchPQ. since the balance pressure is higher than 
the pressure control characteristic shown in Fig. 2, the 
bellows 192 is contracted so that the valve member 191 
doses the communication passage 18. On the other 
hand, since the pressures are balanced, the communi- 
cation passage 20 is blocked by the valve member 21. 
In this event, the valve member 21 is positioned at the 
first position. The valve member 191 Is referred to as a 
first valve. The valve member 21 is referred to as a sec- 
ond valve. . 
[0031] Therefore, while the compressor is stopped! 
the flew of the refrigerant into the crank chamber 3 is 
prohibited. Specifically, the refrigerant is prevented from! 
flowing into the crank chamber 3 from the discharger 
chamber 14 and the sudion chamber 13 via the com-j 
muni cation passage 18 and the communication pas-l 
sage 20, respectively. ' 
[0032] If the compressor is started from the foregoing 
state, since the pressure control valve 19 is dosed, the 
(fischarge gas does not flow into the crank chamber 3 
60 that the gas in the crank chamber 3 is only blowby 
gas introduced upon compression of the gas by the pis- 
tons 9. Since the compressor has the non-zero mini- 
mum compression displacement, the pressure in the 
suction chamber 13 is reduced. When a pressure differ- 
ential between the discharge chamber 3 and the suction 
chamber 13 reaches a given value, the valve member 

21 moves downward with a compression of the spring 

22 to mak the drcutar groove 21a correspond to the 
communication passage 20 (see Fig. 3). Concurrently, 
the communication passage 20 is opened via the insu- 
lator grooves 21a so that the gas in the crank chamber 
3 flows into the suction chamber 1 3 through the commu- 
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nication passage 20 and the circular groove 21 a. In this 
event the valve member 21 Is positioned at ft e second 
position. 

[0033] As described above, since the gas in the crank 
chamber 3 is only the bJowby gas, the count of the gas s 
flowing Into the suction chamber 13 via the communica- 
tion passage 20 is small so that a pressure differential 
between the crank chamber 3 and the suction chamber 
13 does not increase to a level which changes the incO- 
nation of the swash plate 5. Therefore, the inclination of w 
the swash plate 5 becomes maximum to operate the 
compressor at the maximum piston stroke, 
[0034] When tie pressure in the suction chamber 13 
reaches a given value or the set pressure (for example, 
I.Tkg/crrft* in Fig. 2), the bellows 192 expands so that is 
the transfer rod 193 pushes down the valve member 
191 to open the communication passage 18. Thus, a 
large amount of the discharge gas flows into the crank 
chamber 3. However, since a large amount of the gas in 
the crank chamber 3 can not escape into the suction 20 
chamber 13 via the communication passage 20, the 
pressure in the crank chamber 3 increases. Specifically, 
a pressure differential between the crank chamber 3 
and the suction chamber 13 increases to diminish the 
inclination of the swash plate 5. thereby to reduce the 25 
piston stroke. 

[0035] Following the reduction in piston stroke, the 
pressure in the suction chamber 13 starts to increase. 
Then, the bellows 192 is contracted to operate the valve 
member 191 in a direction to close the communication 30 
passage 18. Hence, the introduction amount of the dis- 
charge gas from the discharge chamber 14 into the 
crank chamber 3 Is reduced so that a pressure differen- 
tial between the crank chamber 3 and the suction cham- 
ber 13 is diminished to increase the inclination of the 35 
swash plate 5. This enlarges the piston stroke. 
[0036] In the foregoing fashion, the opening degree of 
the valve member 191 is controlled to converge the 
pressure in the suction chamber 13 to the set pressure, 
thereby to control the discharge displacement of the 40 
compressor. 

[0037] The pressure control valve 19 shown in Fig. 1 
is of a so-called internal control type. On the other hand, 
as shown in Fig. 4, a pressure control valve which is 
operated by an external signal may be used instead of 45 
it 

[0038] Fig. 4 shows a variable displacement compres- 
sor according to a second preferred embodiment of the 
present invention The second preferred embodiment 
differs from the foregoing first preferred embodiment so 
only in structure of the pressure control valve. Accord- 
ingly, the following explanation will be given only to the 
structure of the pressure control valve. 
[0039] Referring to Fig, 4, as in the first preferred 
embodiment the shown pressure control vatve 19 is 55 
provided with a valve member 1 91 for opening and clos- 
ing the communication passage 18. and further pro- 
vided with a bellows 192. The inside of the bellows 192 



is under vacuum and provided with a spring. The bel- 
lows 192 is sensitive to a pressure in the suction cham- 
ber 13 via the communication passage 24. A transfer 
rod 193 is attached to the bell ws 192 and operates the 
vatve member 191 in response to expansion and con- 
traction of the bellows 192 so as to open and dose the 
communication passage 18. 
[0040] In this embodiment, Ihe pressure control vatve 
19 is further provided with an electromagnetic coil 195 
confronting the be! tows 192, and a plunger 196 sur- 
rounded by the electro magnetic coil 19 5. The plunger 
196 is slidable relative to the electromagnetic cod 195 
and fixed with a transfer rod 197 at Hs tip. The plunger 

196 is provided with a spring 198 so that the transfer rod 

197 presses the vatve member 191 in a dosing direction 
depending on an electromagnetic force of the electro- 
magnetic coil 195 and a biasing force of the spring 198. 
A combination of the electromagnetic coil 195 and the 
plunger 196 wiD be referred to as a force generating 
arrangement which is for generating electromagnetic 
force to urge the valve member 191 against the pres- 
sure of the suction c hamber 1 3. The force generating 
arrangement wiD also be referred to as the determining 
arrangement 

[0041] Specifically, the pressure control valve 19 car- 
ries out an open/dose oontrd of the vatve member 191 
in response to the pressure in the sudioaxbambecj.3 
mo nitored by the bellows 192. In this event the set 
pressure changes depending on an amount of current 
supplied to the electro magnetic coil 195^ 
[0042] According to each of the foregoing preferred 
embodiments, the communication between the pranh^ 
chaqrcber_3-and the suction cha mber 13 is prohibited in 
response to a pressure differential smaller than a pres- 
sure differential between the discharge ctambgJ^Land 
the suction cha mber 13 o btained at the minimum dis- 
charge displace^fthe compressor. Therefore, the 
refrigerant can be prevented from flowing into the crank 
chamber 3 from the suction chamber 13 via the commu- 
nication passageJQJn the state of the compressor 
being stopped^fthat the maximum compression dis- 
placement can be smoothly achieved ipon the start-up 
of the compressor. 

[0043] While the present invention has thus far been 
described in conjunction with a few preferred embodi- 
ments thereof, it win readily be possible for those skilled 
in the art to put this invention into practice in various 
other manners. For example, the present invention is 
also applicable to a variable displacement compressor 
of a single swash plate type known in the art. 

Claims 

1 . A compressor for a fluid, comprising: 

a compressor housing (1,12) defining therein a 
crank chamber (3), a discharge chamber (14), 
and a suction chamber (13); 
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a main shaft (2) rotatably supported to said 
compressor housing (1, 12); and 
a swash plate (5) disposed in said crank cham- 
ber (3) and held to said main shaft (2) to rotate 
together with said main shaft (2), said swash 6 
plate (5) having an inclination variable relative 
to said main shaft (2); characterized by: 
a piston (9) responsive to a rotation of said 
swash plate (5) for moving said fluid from said 
suction chamber (1 3) to said discharge cham- 10 
bar (14) with a variable displacement depend- 
ent on said inclination, said piston (9) 
controlling said inclination in response to a first 
pressure differential between said crank cham- 
ber (3) and said suction chamber (1 3). 1 s 

2. The compressor as claimed in claim 1 . comprising: 

a first communication passage (18) connected 
between said discharge chamber (14) and said 20 
crank chamber (3) for permitting said fluid to 
move between said discharge chamber (14) 
and said crank chamber (3) through said first 
communication passage (18); 
a first valve (19, 191) coupled to said first com- 25 
muni cation passage (18) for controlling the 
movement of said fluid through said first com- 
munication passage (18). 

3. The compressor as claimed in daim 1 or 2, com- 30 
prising: 

a second communication passage (20) con- 
nected between said crank chamber (3) and 
said suction chamber (13) for permitting said as 
fluid to move between said crank chamber (3) 
and said suction chamber (13) through said 
second communication passage (20); and 
a second valve (21) coupled to said second 
communication passage (20) for controlling the 40 
movement of said fluid through said second 
communication passage (20). 

4. The compressor as claimed in one claims 1 to 3, 
further comprising valve driving means (231. 232) 45 
coupled to said discharge chamber (14), said suc- 
tion chamber (13), and said second valve (21) for 
driving said second valve (21) in response to a sec- 
ond pressure differential between said discharge 
chamber (1 4) and said suction chamber (13). so 

5. The compressor as claimed in claim 4, further com- 
prising setting means (22) for setting a predeter- 
mine value of pressure differential, said second 
valve (21) being connected to said setting means 55 
and fully closing said second communication pas- 
sage (20) when said second pressure differentia) is 
not greater than said predetermined value or opens 



said second communication passage (20) when 
said second pressure differential is greater than 
said predetermined valu , said predetermined 
value preferably being set to be smaller than said 
second pressur differential that is obtained whan 
said variable displacement is minimum 

6. The compressor as claimed in claim 4, wherein said 
second valve (21) is movable between a first posi- 
tion for closing said second communication pas- 
sage (20) and a second position for opening said 
second communication passage (20), said valve 
driving means comprising: 

a first pressure transmission passage (231) 
connected to said discharge chamber (14) for 
transmitting a pressure of said discharge 
chamber (14) to said second vah/e (21) to urge 
said second valve (21) towards said second 
position; 

a second pressure transmission passage (232) 
connected to said suction chamber (13) for 
transmitting a pressure of said suction cham- 
ber (13) to said second valve (21) to urge said 
second valve (21) towards said first position; 
and 

a spring (22) connected to said second valve 
(21) for urging said second valve (21) towards 
said f frst position. 

7. The compressor as claimed in one of claims 1 to 6, 
wherein said first valve (19, 191) is operable at a set 
pressure in repsonse to a pressure of said suction 
chamber (13) to open said first communication pas- 
sage (18). 

8. The compressor as claimed In claim 7, further com- 
prising determining means (194, 195, 196) con- 
nected to said first valve (19) for determining said 
set pressure, preferably said determining means 
comprises a spring (194) or force generating 
means (195. 196) for generating electromagnetic 
force to urge said first valve (19, 191) against said 
pressure of the suction chamber (13). 

9. The variable displacement compressor including a 
compressor housing (1,12) defining therin a crank 
chamber (3), a discharge chamber (14), and a suc- 
tion chamber (13). and including a swash plate (5) 
disposed In said crank chamber (3) and having a 
variable inclination relative to a main shaft (2), said 
swash plate (5) being rotated in response to rota- 
tion of said main shaft (2) to cause pistons (9) to 
make reciprocating motions, the inclination of said 
swash plate (5) being changed depending on a 
pressure differential between said crank chamber 
(3) and said suction chamber (13) to change a pis- 
ton stroke so as to control a discharge displace- 
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mem of the compressor, said compressor further 
comprising: 

a first communication passage (18) for estab- 
lishing communication between said discharge s 
chamber (1 4) and said crank chamber (3); 
a valve (19. 191) coupled to said first communi- 
cation passage (18) for opening and closing 
said first commui cation passage (18) to control 
a pressure in said crank chamber (3); io 
a second communication passage (20) for 
estabfishing communication between said 
crank chamber (3) and said suction chamber 
(13); and 

a valve (21) coupled to sad second commura- is 
cation passage (20) for fully closing said sec* 
ond communication passage (20) when a 
pressure differentia) between said discharge 
chamber (14) and said suction chanter (13) 
becomes not greater than a predetermined 20 
value. 

10. The variable displacement compressor as claimed 
in daim 9, wherein said predetermined value is set 
to be smaller than a pressure differential between 25 
said discharge chamber (14) and said suction 
chamber (13) which is obtained when said dis- 
charge displacement is minimum. 
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